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Alerting Abstract JP A 

The processing appts. consists of a logic processing part (1) that 
comprises of a logic constructor (1A) that realises a predetermined 
function. A reserve logic processing part (2) reproduces the predetermined 
function of the logic processing part. A data holder (3) holds a 
composition data of a logic processing part. 

A fault detector (4) detects fault generation. A recomposition unit (5) 
reconstitutes a reserve logic processing part based on composition data 
read from data holder during fault generation which is detected by fault 
detector. 

USE/ADVANTAGE - In logic module and IC. Reduces size of appts. and cost. 
Improves self restoration function. Improves reliability of device and 
degree of freedom of design. 
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Original Abstract: An information processing apparatus with programmable 
function and self-repair function which can deal with multiple troubles 
the information processing apparatus includes a logic processing unit 
formed of logic forming elements for realizing a predetermined 
function; spare logic processing units that can be reconfigured of 
logic forming elements to reproduce the predetermined function of the 
logic processing unit; a data holding unit for holding forming data in 
the logic processing unit; a fault detecting unit for detecting a fault 
occurrence in the logic processing unit; and a reconfiguring unit for 
reconfiguring the spare logic processing unit having a logic circuit 
configuration similar to the logic processing unit, based on 
configuration data read out of the data holding unit, when the fault 
detecting unit detects a fault occurrence. The information processing 
apparatus can automatically reconfigure the system to reproduce its 
original normal function of a faulty forming element. 

Claim: 

1 .An information apparatus comprising: 

* a plurality of logic processing units, each logic processing unit 

being a logic circuit realizing a predetermined function, said 
logic circuit comprising a plurality of logic forming elements; 

* at least one spare unit comprising a plurality of configurable logic 

forming elements; 

* data holding means for holding logic circuit forming data of each of 

said logic processing units; 

* fault detecting means for detecting a fault occurrence in each of 

said logic processing units; and 

* reconfiguring means for reading said logic circuit forming data of 

the logic processing unit in which said fault detecting means 
detected a fault occurrence and for reconfiguring at least one of 
the plurality of configurable logic forming elements in said 
spare unit, based on said logic circuit forming data, so as to 
form a logic circuit similar to said logic processing unit having 
the fault occurrence. 
? 
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fcT#S (M*ai4) . *fc, PMHD84f:f|iv>fll 

MaflffSfias 7 b *m&\zm ufctta, usiaage 

tat-ets (»*«i 5) . 
too2 7] sstc. «»© : pffii&a*jssi!i7B$ < 

M9ffil*l 3rtfcTOMIMaBII7AiWW)«B 
fc«rtl/T*>&«*T'bJ:t»l, (M*ai6) . Haffl 

as&i 3romm<Dmm\zm^T-mmmi 1 

K±DJMlsn&?l«rt5 ! --*fcJ6CT. i&ajtiiag&i 
3©ftffia>6&il0*S±3fc*«l,Tt>J:tr> (RjREl 
7) . 

[0028] s&, na®agi5i 3 &nr 

1HMaflMS*7B&LT. 3ttHt«©% 
ftbfcMfflWBl 36WI-©ttl»i«l 3C*tt*JI 
Sil*»*7A*fflV»4Ci««Tr** (M«9I18) . 

sec. ffl»©*ai*j*fi*7Afc«j:?)»a®»it/r 
ffaaroiciMsn. #»®aa«i 3©BfS«fiB* 

*mtz&~>iz&msmmi sic^^Twuainiismx 
-^*5r-^«»^a8*6K*Hiu *-©na®&« 
tfx-^cs^T, ^ai&a&as&s. «sc©i&a» 
fiss* 7 aic j: 0 sK»«j*^iE»cft^fciia«ias 1 
3 t®-mm®mmztzz£5iznmi$.i,T<b&^ 

flftMl 9) . 

[0029] cca^c^x, f&axiaa&i 3*s«& 
*j4*snTt»*«^, rattaftaat. a»©3&a 
jaaesi 3©^s©^©^ajaas?i 3tra-©na 

0) . SKfHlJjmiiEttofclMUUMil 3IC 

T*Eii#aj5«*ftA6n. ^«isafflag?©^»ffiffl 
K«©esfiA^t>u<tt'j-fey M^rctt, teia^a© 

ffla^ 1 3 ic^^T^ffiirajiiagssr^ffl-rs c i t-r 
e« (fa#i2 1) . 

[0030] seic mmvtmoTiMtSiwmwmL 
< \mm&*&&e>&m&m& 1 3c*rr«iB**itii: 
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2) . *&, aaaatti 3 <&n-a>£i§ 
pftg&m^a 9 *<trffl«^^a 1 2 atsns&g 
«i 3»fc-t&*.sn«-*. 5*-^fiy$#a8, 

saiswiiajiaagj 1 3 \zMLTm\z*t£%.% z. t# 

T** (»*®2 3) . 

[0031] ssic. A&zv^mm 
«fi«?ss7B£. aaHHoft/Nraa-cftsaa-fc 

JUttS («#«2 4) . J10«-&K:i}V>T 

10 a. i&aMasn 3*, ffisrot&a-fe^sfcsaa* 
asaa^a-^sia^fcATftftaMiaiSfc-r* 

(Kg* 2 6) . 

[0032] g&ajaa&i 3*us*©*«iii8*> 

a> sasaatya-^taJK-fcATiMtt-s 
-eats* (»*®2 7) . nasaassi 3 a*, as© 

s§t*o. «a©aa-bji^6ft«Ma 

JH2 8) . 
[00 3 3] 

Wm ±»©H1 (a) , (b) KSrSlWWH© 

&s«««ig##«ffifflasgTtt, ataxias ie* 
v>tb. aR©»a«ii«s*iAic«ki)aaii»iUT 

fisa&axias 2 a, *&©iia#ti£!SJii 1 a k± 0 aaa 
Hist bTS*^wtEc#i^$n» saaaxias 1 m 

[0034] B*am#a4tfe^T. Manas it 

©PI»3Bft*«Hl-r*t (01 (a) #1) . 
R5KJ:0, a*PW©*4L&aa»a*lC3l»T 

©naiiKW^x-^ sx-^«j§#a 3 sft»tH 
i/. ^©isaiHiKflifiicx-^ics^viT. ^naffla 

682*, «S©Ha«fiES^lAlcJ;0SKfi*©^4 

Lfcaafflafisi t^-©giaiiK«jsic^s±3»cs 

40 5 (®i (b) #a. «*«i) . 

[0035] tfc. aa«AsaiMf^aicj:o. as 

BS©8£Lfc|iaXiattl K*tt*iSi»«l©l64S 

Btz»*«aaiMaBK 1 A*a*rr*-*, ^ef$n 
fcaR»»©^^HC3&>*«aaa)«5iii 1 a*»h 
fcitasi^sjg 1 Afrsaa. ais»a©»4Ufc»a 
xias?*, ^«aajBa«2tLTffl^*i:t«»T#* 
or, jfcHffliWfBftKiBi/Ttt, rn*ffl^Tsa« 

[0036] at s c, ^a®a* 1 a stvt 
50 v>«a^. ^aaaiiaaa52*, a»©tia*ia«i© 
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3-&©aje©aaaa« 1 tH-caainaaaic** 
ff ft 5 z. tu < . *©ft£©i5raffia$ i £?ana*a 

a«2fc«Da**«ttTaawe** (»#JH 
3) . 

[0 0 3 7] Sfc, ^«iia«ia«2©«S«ffl£Jl«© 

«aac*:*v»T, SKaa©8£t;fcaas!iaaiic 
fttT*aaa»a«2*««-r*i:ifc.kD. aa> 

ffaa?S 5 fc<fc*aai§B©Baj£&a£fTft5&B 

tftt» (mm) . asic. aaait^aickth * 

»aaifca*-*aa*ajk-r*c£T?. 
sa-rsctatTts (men s) . 

[0 0 3 8] »«»l«HWIft*a:*6nTt» 
Mt«MU^at4 «J:tfMRA^B 5 £&Ha$!i 

»a8*»*f#a*m»©»ajaa«iic»tr*iK: 
-eftjtscticfco. aaoaasaafc-etrs (W* 
a e) . asic. aaaaaaiAs, siaiiB©s/h 

7) . c©«aK*v»Ttt. na^affi i*j:znHMfc 

tujto (a*a8) . ascaa-wi^sftsaat 
^a-;i/&a»-eftATft-5aa@»ttft*»6. a« 

KJW«aiB«ffft9i:4#iT«* (K*a9) . 

[0039] c©a6fc*v»T, i&a&agBi* 
<tr;^ii^a®ags 2 t. ss©*a@K^ ^ssar 
yhfcu fcaaaas. a«©aa-fej^6ft*»a 

t>?a-;H£«»-€-ft^Ta<Stft*»5, PWfctt** 

aie^ffftofco maaio) . aa«aa«i*<fctf 
?mmm®2*, a»©aa@K*6ft5ar:-;h 
«aa*&*.Tfc*aaaaafcu ^aaniKs, a 
»©§&a-fe;va»sft-5i&a*i?i-^£a»-€-ftAT* 

j£Lft*<S. a»K#1-*«IB*ffft5i:t*»T?** 

(«*ai i) . 

[0 0 4 0] £&, ±i£©EJ2 (a) , (b) 

2©aw©aE««aatfsasaaaa > rtt, nass 
a«i3*». aa«)wiada»(7AK:j:DiiaBR& 
u-maan. a*mft*ai/Tv>«. ft*, as* 
aaaa&sa 7 BHa«aictt«aan-f . 
*&. r-^aa^as-caaaaaai 3ic*tt*a 
aH«aay-**«»i/a»*. 
[0041] sec, aaaa^gg^ttaajaaai 
3-e©a»o*ft*afflu aaaaaaaa^a 10 
■cttf?s©fg4tfciiafflagsi 3fc*»tsaK»a© 
B4»HK:#a>5aaaafia7Asaa'r«. at, 
waaaaa9icj:0MUBaai 3-c©»§©?g4£ 
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attiL&as (02 (a) aa) . m^-^mm 
ai lcanT. aaaaoa&bfcaaaaai 31c 
otvt©»aHB*a5 f -**5 ! -*«»aa8#sa 
*au *oaaH»aa7 s -^fc»^a, ^anaa 
mm 7Bi, mgnagus^iSr^a 1 0 c ± oaas 
n&aaaa©»4BHfc*^<&aaaasa 7 as® 

10 [004 2] -€-lt, aaaaai 2^0. mm®.? 
-*»*aai ncioaaianfcWEsa^T-^it 
»^»T. aafflaeBi 3*. : MNftaaasa7B& 
aa»asa^»r#a 1 0 ict oaastifciifaaa® 
aasHKaasmatasa 7 Asa^&aaaas 
^tjcioaaaarofgiufcaa^agji 3 tH-« 
«s*si-*j:3fc?ia*-r*i:fcfcj:D. naaae 
aiBa#-5dt*iT#5 (02 (b> aa, it#El 

2) . 

[0043] £&, 'Hiaaaaaa 7 b ©«#««# 
a? «©asttAat>L<tt'j-fey haita, Ea^aoft 
•aaaaca^x, sawa®a£SHK»»«* 
mm&m 7 Afcft&T^aaaaaa* 7 b mss? 
■5 c t ic <k 0 , aa. aa&aa 1 2 tc * saa&aa 
*fftt3a»a«ftn (aaai 3) . asc. aaait 
aac «fc 0 . zmmo^mmm* 7 b t> l < 
ttatt**oaaanfc**«*aa*sa 7 a cat 
aaasajfcu a*««ft»ar*iii:*«Tr#6 m 
*ai4) . 

[0044] ©§©?64ic^v^aaaa<$5a 
30 7 b «aaa«:aa u&aa, i&a«iaw 1 3 an 
aa^s^ 7 B©»*t-)£©aattKTi:ftt)fc«^ic 
a. a»aRCJ:D-toB*a«Tr*ctaT** « 
aai 5) . a sic, si (a) , (b) tb. as© 
^aaaaasa7B*, aa&a&i 3«kwb» 
Tt»*«» (aaai 6) , ^aaaa^sa7BS;, a 
a®a«?i s-ccDiMFoaaaicmiaT^^ttaaa 
1 ncioafflanfcHaaT-^KauT. aajaa 
ai 3©«.«*6aa"r*ciej:o. aasaasji 3 
©afig^ffisgftT^s (aaai7) . 
40 [oo4 5] it, na^asB 1 3 jwhwhs* snx 
v»*a^. ^ai&aa^a7BtuT. saaaoa 
^i/fci&ajaagBi 3Ema>aaa9ai 3icatt«a 

aa»SJI^7A*fflV>T. Sffi^^ffftpCtfeTt^. 

(«#ai8) . sstc aa©aaa<i!cjia7Atc«fc 
0 aaniK t l raa^ pii6ica^a n, #aa«aaa 
1 3©m5taa*sst^s'>ft<i: ! b-o©^aaa 
fflaas-eftAT^^. a«/$T-^tfa^a 1 1 tc<k 
ssaax-^©»m*^atfto&a^ictt, sajs 
#ai2c±D. ^Ksa^teicfto&aaMagBi 
50 3ic-3v>T©aa@»aaT-^ST-^aa*a8* 
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scit^-ets 9) . 
[oo4 6j zwmGiz&^T, mmmm®i 3^«s 
-e^^snr^ss^ ^Hmaa&agB^ ss©^a 

3©?*i©ft£©aia&agU 3<!:P-©liia 

m® 1 3 ats*/**i£Cfco x-^«^^a 8 10 
^©x-^&aj^wg^ai 2\z&zmm&zn 

mmzwo&zzr~tf-?&'&*im-?$>z m#&2 

0) . 

[0 0 4 7] ttz. ¥®M>mm®amm&&<Dm 
m&Afthi<w)-tyhmz\t. wmwLOim&m 
®mz&-i^T. ^mm^mztt^rdifcmvmm 
3\zRz.T?mmmmm%?zz\tiz&r), m 

mffifc^mi 2\z£z>$6iW®&<Dmffif$.mm&W3i 
v&m*tt^ mxm n . ssic. t&nm±^mz 20 
«k 0 . #®<d? fmaiaaa t v< \mm&*m 
®<D®m®m® 1 3 \z*ftz%%*n±-rz z. t ic* 
0, «*«mtjiMrr*i:t)jfrr** (st#Ji2 2) . 
co 0 4 8] Sit, naffiasu s^gc-e-fcA^tiT 

aaiagBi 3»K*ft*a-*. x-^&fc^as, » 
mmmmm^fk 1 0 * .ktfwawsT^irJWB! 1 
1 zm&(om®&®®i zizttLT&mizttazzt 

6 IC. ^a^^Hfg 7 A* JtfiHMafllAS* 7 B 50 
8B13S, *»0|ia-fe^*6a:*ll3i j e5?a-/l'tl/ 

feo (H*«2 5) . «ft©£a-fe;w&fcssa^ 

:x-JI/£«&*&ATfc5*«IIIKa:bT> MS8ES© 

[0049] t&aiaa® 1 3 a««i!w>&«iii&*> 

*«2 7> , aa*aaffii3*», mwmRm&ztt 40 
wane. a*©»a-fe;w&&3iia : Es>a-;i<£a 

9Ct*fe«* (W#«2 8) . 
[0 0 5 0] 
BOM 

(a) SlIdiMCDKn 

h 3 &*m<»m 1 *«fiic*»sBBiHHMft«* 

«»ltt«0«E»t*-ryDy^HT*D, £©03 (C 

*-r«affla«ii («hmb«->x5ta) «, so 
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#W¥8-44 5 8 1 
Bffl&fffc'3±'5&AI«SlC£«3ft5fc©T!i&*. 

[0051] i©03 icKrfflMattaii. 

T^n^n-fey+ra-y h (MPU) 2 0, 

13(82 1, B*JSx-*#8«*l2 2. 7?79 2 3, 

a-?>F<gmmn2 4, ^^025, dsp (tw^ 

^^^P^D-feyU-) $2 6. DMA (jrVfl/PM 
tUTf-feX) 3>hD- 7 27, ^•1"72 8&lX7y 
:/*B2 9**fc*T«|j*Sft, DSP*2 6BDSP 
ffl^t'J 2 6 AS-tfcAT^-S. $&. MPU2 0I1 

0. 7^^2 3Rtf3T>HWf*«2 4*«ai/T 
j§«*i:ig$3*l£-?j, DSP &4 99ft*s91rfr 
^O-feylHD 2 6*«*LT«a*t»iRSn. 7^ 
^»2 9*«SUT5 i -^U3-y, SIMMS. « 

[0 0 5 2] fcfc. ±^©am*. KNS. 

-y, «»Mfl»&tf«l(fttt«B. tt>»C £©03 
t*V»TttB*SnTHftV>. t^5T?. 7 VIZ 2 
3, ^^^25, DSPSP26, DMA3>h D— y 2 
7, ^-f72 8, RZf7y7?®2 9\m7a>/7S.> 

ytiffiimmmtk. fpga 04~-*Y-~f 

[0 0 5 3] CrT, FPGAitt, a— tf©^7CT?«8 
t6£Jta-r-5;ii:#T#2>AS I C (Application Spec 
ific Integrated Circuit ) TfcoT, +#&*81K& 

=rr fpga^ «»©*a-b;i' 

*6JkD, 7 , n^75>^lc,fcrjcne©iSa-b;^iffi 
-5. 

[0 0 5 4] S?@K©«aSlpJ±©fc*©W 
>E. IWlCioT, ^<©m^->^xA©SW#ft^ 
»SnTt»-6*t. C©FPGAlC^V»Tt). H37-* 
f^5 1 A'C*lt5fllHM*a^©te*. a— !fe*MI 
RftffttictjjUTriiiiKttoTVift. fp 

GAIi S«IK*»BV»t^5*X^AVLS I ©flM 

fc. KM-. 43. *«fcta-rs-e©«8m«jsewp«rtr 

ny7$>ytZb»5mKWSfte>n*Z.t\z£r), 

r-y-f >©3EM j f>*as:ft©^iiic^i--5 'j x ^ 

[0 0 5 5] *MB«fcM»T#FPGAtt. ^STIi 
±tfl»fi: ; P»]Wto*«tt*S81"r«J:5fcFPGAft 

^D^yASnTV^. r©FPGAICj:D, *«S** 
flitSA^feoTfc. MPU2 0©JtSICJ:Drt«© 

[0 0 5 6] ■4B*fmoMlMlfliC^«ABii 
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•5. Ci-P, 3 4B£&©FPGA 

©F P G A 3 4 tefflffcOg&a-feJP (l&a#ll£S3i) Ktf 

ffiftc^iiiia-fe^ ftffimmmfcmm t <£ ona@ 

6S26, DMA3>hn-7 2 7XB3"fV2 8£bT 

[0057] s&a-feji'teaiaiaKoft'M*)* 
s*-v*d. aunggstB, sftcDs&a^e^a-^M 

fiTTt * 7n ify 5 >^nJt6&A- F£x7©g/M&j£ 
SJR-CftQ. iiti^a-J^H ttOMKM:J: 
9«j£SftTi&S*<fc£tjfc8ttg£rfSfc©T<&*. 

BS&fflEIB W$m^8) 2 1 B. WSE©0 
3fc*tt*|»«fcfflia»2 1fc#«1-*t)©-C. FPG 
A 3 4 fcfc^TB£#58£bfc«£K»S«tfl«*l£f& 
^T-S^tlCfcO, »Stf«58£Lft;:fc«MPU2 0fc 

[0 0 5 8] ^t'J 2 5lCO^Tt>. MM©03tC*lj- 
•S^t'J 2 5 iC^-T-Sfc©^ £©^1) 2 5B. F 

p g a 3 4 \zwzwim®&mj$. ; r-t> : $:ffi!f?znm 
for-? mm® (.T-tmrnw 2 2z%tztt 
t>s, f p g a 3 4 \zmu?®Mim±)w&<Dmm 

2 5B, mX\m7\Z^-r^U, #FPGA3 4»© 

*»a-fe^T-^;V 2 5A£*&*.T^ 

■5. IPS. ^©Ha-feJUx-^2 5AI1 SIS©^* 
*Hfc***ll«-t*t:ftATi4Wia-fe*t«ffl bT 

^5ftSffiffl*s&iBft-rsfe©-c»o. Tmn-ui' 
Hfc^^aaa-fe^tftATiHWia-fc^ftttffl-r* n 

fcfciD, BfS«*«*1-SFPGA3 4*l!)jrt-*r 
[0 0 5 9] 5 7BX**>5 1 x^[5|& (©^ifeaS 

mmm -e»o, ^©x+^^x^Eifcs 7 

B, W«(kflJB»2 1)J>6©K»*fflfll^*jHt«;MP 
U2 0©Jg* (X+t>fi-y?ffi*it) fc«fc0, F 
PGA3 4©X*v>5 1 xyi'S:fT*P^i:lC«k»3, B 
«©B£bfcFPGA3 4K:4m*SKBS©«&SH 

* (fl*tfH5 (a) , (b) C*f»a-tr;P3 6^B 

«84Ba-tJi''e**B) bmpu2 oizmsmm 
[0060] s&, MPU2 0ttfta«ia£«£fl*:t> 
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VUUW&2 1 fc«fcDFPGA3 4T!0B$©f83-£tftai 
bfc«-&, SKB*0f6&bfcFPGA3 4l;:'3Vvt© 
MMWt 8 -***^ 2 5©WMi5*-i'«IWI 
*2 2*6K*lHU -5-©i&ail]!S«I^T-^lCS^ 
*. TWO***. @!55 7lC«kD 

B*£x-*tf*#a 3 5 1 bT©««ft*b, 

If B£058£bfcFPGA3 4&f|*j«-rSfc»fc:. C© 
FPGA3 4S«J-fey M-S'J-fey 

[0 0 6 1] tzzr, ±^©s«^x-^tt»#a3 

JH4**-r«Ct*»*«fc». ±^©^1) 2 5©£ip 

«*iiW««5 9 fc*wanTv»«^«ia-feji«©»p 
tttt. f p g a 3 4 »c*^aiia-fe;i^ftffl»fflWA« 
a? i oxfcKjfesnr^*. fto-c. mpu2 o©sh«ic 
<tD. ^a»a*;i/®31ft*5/v^>hS**||fcfc 
SfcWJ:3Ct/rv»*©Tr, S«^x-^©ff»©*» 

[0 0 6 2] ffftAWI 3 0H, MPU 

2 o t«k D*ffi3nfcFi*fcT-*fc*^T. fpg 

A3 4£. ^«ia-fc^tX*+>?xy^ia»5 7fc 

30 WSsfcHfrSB 5 2£->'J7;M*»J 5 8££-tft*.TV> 
[0 0 6 3] il<lT. ^'JTJMt'J 5 8B. MPU 2 

o \z&^x%miznitnm&T-**im : T-9-T!\ii 

Sn, FPGA3 4*S©S!i*tab^Dy^CJ:0, B 

C^bTFPGA3 4'\^S&1-5 ! t)©'rfeS„ $ 
1t. MMM? V 5 2 B, FPGA3 4±C-t&*.S 

^•na-fe*tPWo»4BHfc*39»a»a-fc^*»v» 
40 fcs&a-fe;i/£tcj:0!ia@BswBfi!rr*fe©T?»s. 

[0 0 6 4] 05 (a) {C*f<k5?i, Slat 

;P3 8*J||«S (A) lC«fcOSiS$nTiiaillK£bT«l 
^^nS F P G A 3 4 »C*^T»#*ti|*fflSnfc«^lC 
fcHTtt. MPU 2 0B, X*V>5 1 x<yi'll«S5 7IC 
»bT. (B) •CSf«fc'5»X*lr>/'«Xfci«X 
* V x jr tff * 5 ©©ft^fcff * 3 «fc 5 It* o T 
^■5. cntCiO. X+-v>^xy^[HK5 7lC«fc^X 
*A->^x-y^iBm^e). i&a-feJP3 8©5^. Sl^© 

%£.mmzfrfr*&mt)i3 6i>m^n^^o\z-f3ir3 

50 T^5. 
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[0 0 6 5] -tLT, B»)««l«l3 0fc*J^Ttt, 0 5 
(b) ic^Ti^C, **©58*BHK:&>a i *8l8-i:;i' 

3 6 tB^fcaa-fe^RtfHwa-fe^a 7 sjhut, 

gi» (C) K*1\fc5CE*UtLTiti*®H5 (a) 

-r-SiaiCfcoT^©^*. £&, MPU2 0«. 
FPGA3 4C*tJ**ttffl«tt05H»«-fe;i' l bl/< 
tt»*©»ft»Hfc«»«>*ll«-fe*K*«-*IMI*llib 
f*IMMI.ll:¥R3 2 fcLTOWBftWTifcfcfefc, 
P»o»tl:ff^T. IH{imfll3 0<!>fNia«HCj: 

or. f p ga 3 4o>?mmwzmm&izmwc 

ttft. F P G A 3 4 ©^fltS&a-fe^fflS**;* * 'J 2 5 IC 

»«anTv»*-*©aep«aTta:o&«^ir. *© 

g£l«3ycaLT77-.6<£i£fflT5;i<hlc£Daft 
[0 0 6 6] ±^©fi|{Ktc < J:D, *«Mfflfgl«lfiWfc 

i E.&&mmti2tf;mmmmm<DWii¥z, a 6 c 

HI*ffiIalK2 lfcfcWT, ;Wl7-«D»f ttr^ 
Al) , 77-feX$"fA7'7h Uf'^A2) Xtt? 

*uwisn*t. commune int. wsfttum 

^MP U 2 0 ICtfLTtBAt"*. 
[0 0 6 7] MPU2 0l:*t>Tlt 0|g&ffl[5I?S2 1 

(Xf?^A4) . CCT?, V7h£x7fcJ:S*MM« 

-jBa^-^^Kisaawfabn** Ufy^A 

4©YES;k-h^e.Xxy7*A5) , 77h>7x7lC 
[0 0 6 8] MPU2 01*. £T©FPGA3 4 

thfcot, x**>3=-xy£iiH»5 7fc«k*x+* y 

UTJl/TffijSTS Ufy^A7~Xf7^Al 0) . 
W5. FPGA3 4K*HTfiL X**>^x<y?[el8 
5 7*e©©# £A#$n (Xt^T* 

A8) . ||A.i£H5 (a) Ci)(t«AM (B) "C^ti 
^fcX+Yi'AXfcliTfl^ <X**>79h) «X* 
V >?x y £ 08 5 7 Sn*. 
[0 0 6 9] X^V^xy^lUKS 7lC*3^T(i. ± 

mom (x*^>77M fcA^an. x**>?x 

y9&ft1t5Z.b\z&r> (xxs/7"A9) , |gg©f£4 
LfcF PGA 3 4C£lt5S&»g©f&±gBI;:^3 
Ha-fe;!' («9AtfH5 (a) , (b) \Zi$ttZ»mt)l 

3 6) twKumrr«. ±te©x+r>^x->^inK 

5 7C,kSHa-fe^©^»ll&Btt. MPU2 Ofcftl/t 
BSffifem^tbTffl^^n-5*i, M P U 2 0 IS. d© 
»**«rfi*C3ttJ#, X*V>^x-y7©frfcfctlfc 
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F P G A 3 4 CPISSia-fe^OTJftLT^SVi t*IWf« 
*lfc*g-&», Htfffi©FPGA3 4l::45tt5X*Y>^ 
xy^fr&frtt** 1 (Xxy7*A 1 0©NO;P- 

tt, 0iJ^tf07IC*-ri^ft, ^^0 2 5^*^5168 
•fe;P:r-7*;l< 2 5 Af TIWW564il8-t:;HC«|£:-r-5 7 
^-)VK©ffiffl^77^S7'J7-r5 (Xx2/7*A1 
1) . miCiO. MPU2 0«. FPGA34lC*tt 

10 ^5©T*-5. 

[0 0 7 0] *«ia-fe;k!5«»ftl/Tt»*»&, 
MPU2 0*!, FPGA3 4(C*^-5S>S^±U&IS 

a-fe)p*ffifflb*^«fc5ica«-rstt , bit. mpu2 

Ott. FPGA3 4lC*ft5H8[lK#i^5 i -3'&^ ; 6 
U2 5fr<on&&tStt'blZ (Xxy7*A12) , FP 
G A 3 4 ld&gfc^ffii&8-fe*©&©g*Pffi*K#ii 
ffifflsitBJ&:?l8-feJV©S^lsI»SS«l^-r5l:^S 

3) . 

20 [007 1] cciT. mmmtmw-t)v<r>mfim'&* 
Bttd«-*fci«&*«»fiUTt»&t»«£tt, Hani 

K^*jS-r5r<i:dtTfr*U©T. a-tfttFPGA 
3 4©ga&jfg£fTfc5# (X5 L y7"A14) , ffifflpj 

ttana-fe^ofcosHisswiirtfsfciWftMftiiE 

UTV»*«Gtt. MPU2 0©H«*7 s -^lt«#R3 
5 (C*V^T. F P G A 3 4 KfcttSSaillg&SlJfcx-* 

^m^xm^m^z^t^imm^-^mnt 

•5 (xf-y/Ai 5) . 

• [0 0 7 2] MPU2 OtC^TH-f^n&ffiSfiSx- 
JO FPGA3 4^*fflfCi:©T#57*--7>y 
h£UT©tfy hXMJ-Ax-^fcgftStt (X-ry 
7*A16) . H*]jM*|3 0©5/iJ7;M*U5 8fctH 

uznTmg&znz (xry 7"ai 7) . *-lt. m 

PU2 0#*£>FPGA3 4(C2tLT. 'J-feyhm^Sffl 
(Xxy7"A18) . FPGA3 4C*ViT»fS 

anTir»*naiais*u-ty hu s«^*ff«5 2 

«. ->'J7;I// ; E'J 5 8lC^LTS«^r-^a^n 

*©»*J*y-$'fc:SrtoTM«F P G A 3 4 Sftftft 
40 -T5 (XxyT'Al 9) . 

[0 0 7 3] •£■©&. MPU2 0t?tt. ;**U 2 5©!l 
a-fe^x-7*;U2 5A£#HU Wft£©ifn'bfcFP 
G A 3 4 K*»t4T«||«-fe*©ftt*«» S-T5 (X 

4© : Hi§&s-fe;u©&<h. ^^eu 2 5ic»i^anT^-5 

SFPGA34 ICi^S^^ <ii&a-ir^©»©SiPfi 5 9 
££ifc$SL Uf-^A2 1) . ^iil&a-fe^^fiJPfll 
£Lk8oTV>*«-&tt. Xx-y7"A7lcSD. X*-v> 
fi«; ^@K5 7 H«t5X*'V>5 1 x-y7>0ifT/&^nT 
50 V^UFPGA3 4A'ffiLWntf, irSEL^Xx-y 
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7" A 8 ~A 2 2 tCfcS&SfcfT &7. 
[0 0 7 4] 3 SIC. ^f!i8&31-fc;W>i**PffiEJU8|-3 T 

*fLT77-A£2tfflLfc& (Xf-yyA2 2) , Xf 

P GA 3 4 fc»g£8*JW<#«b&^£Wi&£tt&» 
SB. ffl»^aif7AK*a*fta (I PLMS) Mr 
fcfcft (Xx-y^A7ON0^-h^e.Xx>y^A2 

3) . mummts. 

[0 0 7 5] Z.<D£oiZ. *«M©»l*JtW»C*»*« 

tt&wsmtim mmmm\z£n& f p g a 3 4 

t. 3 7 t, S®flcx-*flMt*8l*2 2 

t, m$®tii®1&2 1 t. X*-V>^X5/7Ib1?&5 7 
t, 1 1. ffttdtWi 3 0 1 *■* 

K»tT*©*j«**5«fflm*&ii«B*B«Tr#.6 

[0 0 7 6] S&fc, 1kM±)l'y—y)V2 5 A 

"b. «BI4PW**IH-r*Ci:ja:< I PLjaSfcfffc*. 
S©T, £B©ftfft(ftl:*5-C£««ljAtf&«. $ 
fc, MPU2 0 «<ft«gik¥ S 3 2 t LT©*ftft*T 

swisiiik-r*:: £mo>mimi3Z 

[0 0 7 7] S6fc, MPU2 0*tS$U^R3 3iUT 

©«**#•«-« etc J: o. ^«§ita-fe;u©$c£!ra-r 

$&. VftOTffMI'bM*. F PGA 3 4 
ftlC^J&KttSnT^S©"?. »#©B£l/fcFPGA 

xflsfc ± 0 /haflsw»Tttft««Ml:ft«a-r* c i IPC 

[0 0 7 8] ft*. ±je©**lt«t*V»Ttt. 04 \Z 
jRtJ:5e, §&a$&a$<!:LT©FPGA3 4£2ffla& 

Snf. l«l*6^B3«UJWt*J:5lClB*LT , b 

(b) %2mmm<Dm 

«»is»©«**Biifc*-ryny^iaT!*o. ^© 

■ 9C3TMftaiM'b. MiB©8§lgJ&0iK:*ttS 

[0 0 7 9] td5T. r©09IC*f*Ma^g 
tt. B3fcT*bfcfc©tSSH*©«iB**rr*P»S 
ttllSBttl 11. MPU1 1 2, SStJ^r-^ffi^M 



(11) #§B¥8 -4458 1 

1 1 3, DMA (MVP M*U70-tX) 3>hn 
-7 114, DSP (r4 ^^S/^^B-byU-) 
&tfDSPffl* ; E'J£'&trDSPgn 1 5Rtf*t'J 1 
1 6 frtfcATW*. 

[0 0 8 0] $fc, 1 1 8tt04lC^-r->'J7JM ; E l J 
5 8tH«©«IB**Jt-rDPR (ra7*#-hRA 
M) . 1 1 9B04lC^-rx+^>5 1 i7^lHlK5 7i: 
H*©«tBt*&fX*Y>^xyi'li». 12 0B^ 
>*-7x^X&8S&-C;&5. ffi|t©81£JM! 
10 ££fc9, MPU1 1 2, DMA3>hD-7 1 1 4, 
DSP«1 1 5R0t2'3© : Hm«EKl 17A. 11 

7Bit ^n^nFPGA mmsmm ic«k0«jS3 
nr^s («t, flHf 1 i 2, ii4, ii 5&r;i 1 

7 A, 1 1 7BttFPGA£E*-r*) . 
[0 0 8 1] IPS. FPGA1 1 2, 11 4Rtfl 1 5 

a. a»©»a-fejpfc«fcD»«®»£bT«jfcsftfca 

it^a-^TSO, -etl-^nMPU, DMA3>hD 
-7, DSPfflSHS-rSi^JCftoT*?), F PGA 
1 1 7 A, 11 7BH ttfc©tta*|j£S*££9lft9 
i» HR&I/TfHIlKmiiCtMtSn. &FPGA1 12, 

1 1 4&r;i 1 5©9f««iBsssb55t>©-c»*. 

[0 0 8 2] &FPGA1 1 2, 114, 11 

5 Rtfll 7 A, 1 1 7 B fcfSB&T-^fiHSaM* 1 1 
3 1** U 1 1 6 £ttx-*<E2IMX 4 0 , Mtf/t* 4 

1, 'J -fey hA*X4 2fc«t«3»iKanT^5. 5* 
-*<E2iAX4 0»C«fcD, »Sttffl@Kl 1 1, WStlS 
T-*«88Mil 1 3, >l*U 1 1 6&tf&FPGAffl 
©DPR 1 1 8*tffiSfc»«*n. if/U4 lC«k 
0. #FPGAffl©X+*>yxy*H*l 1 9fltffi£ 

50 CS&KSn, U-fey hAX4 2lC<tO, &FPGA1 1 

2, 114, 115Xtfll7A, 1 1 7 BtfffiSfctt 
ttSn, S6fc. &FPGA112, 114. 1 1 5ft 
#1 1 7 A, 1 1 7Bt-T>^-7x-fXft^6Bl 2 0 
t^DV/RVA , Xi*>^-7x'fXl 2 3, DV/R 
VA-X4 3 S^tTffiMlSnT^*. 

[0 0 8 3] *&. ±E©x-^(ESf\'X4 0, WK/X 
X 4 1 . U "fe 5» h AX 4 2 RtfD V/RV/U 4 3 tt- 
WL{t2tl%tt'b\Z, FPGA112, WKI^x-^fii 
Afllttl 1 ZRXfW) 1 1 6COHTfe^afl:*nT 

1 1 ltt. MPU, DMAn>hD-7, DS 
P$Si:L T«|gtS»aiaIfS*J«l/«Sn& F P G A©P» 

^^a-rsfc©-^ i*«*«*4i/fc«£K:. *©e£ 

SI^Hlli^tbTT : -^eSIAX4 OS^UTMPU 
1 1 2lCffi*-r5t>©T*S. 
[0 0 8 4] *&. MPUi:LTffl{S$nfcFPGAl 

1 2B. tem9m&w±mzt)itz>9mzmi£mmTz 

h0-V$,-oT. DSP«tLT«B6a*l«:FPGAl 1 
50 5S^>^-7x'fX«aa!l 2 0SfifibTHSU 
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&fr>fiMX£tttt3tt«. *bT. *^JS^|fflFPGA 
1 12 KB, PIS^ffllllKl 1 KCiOMPU, DMA 
n>hD-7, DSPfi&£LT«8trr-5FPGAl 1 
2, 114, 11 5-CfflKtt©8£*«fflLfc«fc, B 
g©58£b;fcF PGAfc*ttT-£<-?-©ffi©F PGA©*? 
«fc»^T. B#j£x-*ft8BM8 1 1 3»&K»ffl 

u -toaaaKim*?-* ^ttna-fc* 

i, X+t^xydfEKl 19fc*D*«Sn&SIIl 

ffl ^t3rb*©»4 b&nafflaeB t H-mftmi 

[0 0 8 5] S&, FPGAl 1 2B. *ffifflttll©^ 

aaaiaBi 1 7 a, 1 1 7Bt>b<B»a$E4&©F 
p g a c*rr sttatait-rsaaaik? a t bx©« 

HMTbTW*. Sec, B*Wcx-*#ft«M8 (x- 
*#8?R) 1 1 3B. FPGAl 1 2, 114. 11 

[0 0 8 6] X+^^x^HB (WlWdS 

*Wfr*8» 1 1 9tt, #FPGA#icstten. mm 

©«&bfc»a4W*C*tt*SW*S©«»Hfc* 
»«ll»MaHI«Wirt« 0, IMMifttt. 
MPUibTSHtfrf-SFPGAl 1 2 (Cffi^S*!*.}:? 
lCfcoTV»3. Sft, ^t'J 116HL B§©?g4bfc 
FPGAtft*.TH»aHKibT©FPGAl 1 7 
A, 1 1 7B*«ffll/TV>*<«M6ffliiniSeW*B 
«¥8fcLT©«IB*:&bT*D. TflMUKl 1 7 
A, 1 1 7BOmWl&&<D*W.&*MhL<W)± 

v vmz\t. 1 1 $\zmzmm®mz&-3 

V»T. 3«IW©fS£bfcFPGAfcftATi4Wfcai3 
Ml 1 7 A, 11 7B&ffiffl-r*«k3ICfcoTV>*. S 
SIC, E©**U 1 1 6B, #FPGAfc£*&*«ll 

f p g A#©^a-fe;nc#5«effl att/Tattttmw 

S»$nT^5Ha-fe;Pr-^H 1 6A**ft*.TH 

[0 0 8 7] flAtf, Msm±)lf—f)Vl 1 6AK*lr» 
Tit SFPGA1 12, 114, 115, 1 1 7 A, 
1 1 7 BSC. 010 (a) , (b) CwTiSiMte 

TV»4. #FPGA#IC, ffiffl^SIIIitJUD 

SB (D) ©±3&f|fcfc&o'r*D, ^ilHS-fcJP© 
KB (E) ©iifttHSfcfcoTfcO. #FPGA©«t 

Stt (F) ©,k5fcf!l£fcfcoT^S. 
[0 0 8 8] ft*, 010 (a) fcJfe^Ttt, DSPlB 
t bTOF PGA 1 1 5lC»Sa*58&bTH*a&&* 
bTisrj. ^fflt&a-feJkSffiffll/Tt). (G) T^-r^ 
«»©»©l&a-fe;P*«5F£bT^*. 3 SIC, 1 2 1 fi 
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IB. B*ttffl@8Sl 1 llCfcO FPGAl 1 2, 11 
4, 1 1 5-e©**©584*ttfflbfc«'&, S&Ri#© 
8£LfcFPGAICO^T©»a@B«j£x-*£fii#! 
J$x-*«m!Mfll 1 3*»SR*tfib. *©§iaia&#§ 
f£r-^t. /*'J 1 1 6 ©Sa-fe^r-^H 1 6 A 

ic&sft $ nx us § f p g A«©na-fejnc#^ffiffl pj 

*/*iirtBtt«lc*3*. aaillBtbTSSI&jaa* 
frfc5t>©T*oT. ftFPGAWK, DPR118& 

OTWMJ*fr«i 2 2 **ftATH*snTv>*. 
10 [0 0 8 9] e it?. ±ffi©B«idaiaatbTB, kt 
ic^-r«k5ic3as©ffi«^*«. BP-6, *-rsi©88 

BtbTB. tttt©*l*fta&Mtt£. SKI5IS©B 
^b&FPGArtOTtltta^Heffl^T, FPGA© 
WlJ**frfc3t>©-e*«. *fc, ^2©ffi«i:bT 
B. ±»©Hl©««-eH**iW&AftfcaaK:. F 
PGA 1 1 2, 114, 11 5 W1i5fflt8lg©An#A 
5i'5lCbTS«ll*SfTft5±5lCM»-rS'b©-e«5 
5. 

[0 0 9 0] tokte. 010 (a) iC^-f^lC. ^ffl 
20 »a@ISll7A > 1 1 7B£®< 3O0FPGA1 1 
2, 114, 1 1 5©5$T\ DSPg?tbT©FPG 

ai isfciwt*tu ^flfi&a-t;v£$fflbTfc 

(G) T?^T*«»©*©»a-t*«»^fibTV»*» 
£. ffifflFPGAl 1 2, 1 1 4 lC*V>T©^ffl^FnJil 
a-tJP©&£#li8b. S&FPGAl 1 5©8tfE£te© 

f p g Ktxtmk.n\smmmt bTBttfeWrfc*. 

5«-&B, F P G A 1 1 5 £ Atl#*.#&© FPGAi 
tUtyhU tt*©»l**H©«££H«ffl*t6fc 

30 [0 0 9 1] Jr©«£lC43HTB. »S©58£b"a>$ 
FPGAl 15B. DMAn>Kn-7tbT©FPG 
A1.14taH6««EfcAn»A*. W*. FPGAl 
1 4£DSPSB£bTW8f£b, FPGAl 15SDM 
A3>hn-7tbT»««-rn«, 010 (b) fc* 
r«t3lC»a-fe;P©^S»*»*<aD. DMA3>hD 

-7, DSP«t"biE#ic«frr*c:t*fr**. 

[0 0 9 2] SSC. »3©««ibTtt. ±3fiO^-r 

n©35rttTt>saj&5«fr»*.fcv»«*ic, mpui i 2 

*». ^ffiHaiHlKibTCFPGAl 1 7 A, 117B 
40 ftll»TSttPW©*4bfcFsPGAtR|-©»aH» 

flijfctcfc 5 ± 5 ics*i«sff u 3 «t 5 cMwra fc©t? 

WAtf. 01 1 \Z7fit£?\Z. MPUibT©F 
PGA 1 1 2 5t^DS P^i:bT©FPGA 1 1 5»C» 

mtm±u ^m&mwzmvxh <o -cs-ra 
«»©»©aa-fe^**^jEbT^<5a&, 0 1 2 c^-r 
i^ic. «-FPGAic*^Tffifflpia!ftaa-b;v©»© 
*naic v- h ^ n&s 1 f—?)i>&ftf$,tz tth 
ic ftaa««rr«aa@K««ide-r«ic£aa:aa'i: 

;i/©Sc©^^»ilc: v- h -zntcft 2 r-^S^b, 
50 #j6-r6»a-fe^©ft**n*ntt«b, ±t©fpg 
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XS/7B4) . 



[0 0 9 8] V7h9x7f£«fc**fJ!W*t?#S 



[0 0 9 3J d©*-&IC*V»Ttt. FPGA1 14, 1 )\r-?>\Z& SJ&a^fr fcfen-Srt* (Xf»^B 4 ©Y 

17A. 115, 117B, 1 1 2 C*HTffiffl nJfgfc E S*- b*>£Xxy 7*B 5) . 7 7 N>>x7»C«k5» 

na-fe;Ko*t, *n-6nDSPgs, mpu, dmad ffl#T?tfc^£W»rsn&«£tt, s«i->xfAiz) 

>hn-7, 2 0©?ffilia@i$£Ilfai§K£LT8fj£ WtsS-BffjhS-fr* (Xx-;/7B4©NOJI/-^6 

■T*C*M!!a:»a-fc^©»fcO«*^*>***»«i:t Xx-;/7"B6) „ 

#T£3o ±i^ffl<k3tUT*J6e.nfc^FPGAi:§ [0 0 9 9] -£LT. MPU (MPUg^lcB^K* 

««tO»*^*>*K*^V»T, fftt^WRl 2 1ICT i0 Lfc«^ICtt^ffl^OMPU) tUTffijg-T^FPGA 

»a@»©l!#lJ«*fftt5Cifcil), 01 3IC*TJ: 1 1 2«. FPGA1 1 2, 114, 115tCfc>&D. 

§&a-feJl/©*E##fc<fc<K DSPgBtLT© X+t>fxy?@Bl 1 giCiSX+Y^xy^S 

F PGA 114, DMA3>hD-7tLT(0FPGA fr&SdtS:. X+^^x^^Jg^ffl^StilAtTjg 

1 1 5&tfMPU£LT©FPGAl 1 7 Ate^fclCIE *U X^^xy^dlg&l 1 g^eox+r^x 

fiNctMFf S Z ttft!%Z. ?>78%Zmtm^Z&-3\,)T. RS©$£Ufc&F P 

[0 0 9 4] fc*, ±IB©«fc5lC. MPUt l/T©F P GAfclC, £Mtt®Jl^HIC»*«lia-fcn'ftlMr 

GA 1 1 2 IC*V>Tf$^%4bfc^-&lC*HT«, # T£. 

ta*©F p ga 1 1 2*1, nmmm 1 2 1 \zzzm [oiooi 3KP?«©f8£SBicia^3iia-fe 

tf«fr&5J:5K:«!l*Pl/TV>*. ±fe?g2©t8 Jl'£g»rL«rjrr*i, 1 1 6 \Z&ttZtom*)V 

mz&VZ, F PGA 1 12, 114, 11 5 FflffiH© 20 ?— 7\>H 1 6 A<PT»S»&tta-fe#lCttJ&-f*:7-f 

««©An#A*J;3ftlWli^K*t>T'b, »3® -JPF©ffifflPliE77^Si"J7-r* (Xxy7*B 

!8fll©MPUtUT©FPGAl 1 2i^lC, HIR 8). CtttCiO. MPU112tt. »g©$£l,&F 

i?»2t— ^tfpj«u r©six- 7;u<tS2x- PGA»c*»t5BS«^MH©iia-fe;PSffiffl^©ii 

7jp£©jt$&i::*t^T, siaiii!S©s**£*ff^oc a-fe;ptr*«t5icw»bTv>s. 

[oioi] seic mpui 1 2tc*viT«, na-t* 

[0 0 9 5] ±IHS3©S8«IC<fc0FPGAl 1 1 6AC*MftanTW&. #FPGAIC* 

7A. 1 1 7B6m>T3tt**©»4l/&FPGAfc <^Tffiffl»Tfe&8a-fe^©&<!:, WS^x-^ftJtSSI 

H-©»«H»«M6fc3a:*j:5 KWdj«)Wf &t>n&» 1 1 3 izmznT^z, &m&&rrztbm\sM*m 

£tt. X*v>?xyjr@»l 1 9ICJ:D^»f3nfcS jjW*Ki6MI»»a-fc*0*i*»*S*Ttt«L. W 
tt»SO*4KHC*>**»8-b**»t»fclia-fe^* 5» §©84Lfc£FPGAI;;B8LT. ttffl*riB*a-feJl'© 

6 ^^^©^L-fcFPGAS, S#©€ffl*J *OT!llJ«Ki»Ba:*tHJi-r«*S*>**Brr« (X 

IB!!H:**J:Dfc**lr»||8ia»*S*«-r*&»0^ xy7"B9) . 0%, »#0»ftl/&FPGAfc*V»T 

[0 0 9 6] NAU ■14KwTJ:3R:, DSPgBt lilB*«l«-rsic j g.5&»a-fe;l'©»*D ! b*#H*i5 

UT©FPGA1 1 5fc»ft&*584U DSPgteLT *S*l^r*OT**. 

8161"* FPGAfltF PGA 1 1 7AtXn»t»ofc« [0102] »S©S8£L,&FPGAI;:*Vvt 

6c«ut. fpgaii5£, szommmu-tji wtnwttWkMWK *Mrr«mM*r«M 

KfT-5J:t*i-e#5©T**. -h^co^^tCcfcO, * », MPU1 1 2tt, #FPGA*ffifflliJtB»a-fe;i'© 

%^©m 2 %mw\zfrfr%& zs&mmttzm&m w %tf*\mz»-vzttit* 1 y—7)v*ftmztt 

S©Kjfe£, 01 5©7n-^-h£ffl^T0TFK:K fefc Ut-^B 9©NOJI/-f^SXx<;/7'B 1 0, 

bjjts. 01 2*jd , &®m*G?zi$imm&®i$.?z>iz& 

[0097] bps, «#^ffliHi?si 1 1 ics^t. a*x mum-t)i<Dm^mizv-h^ntz^2^-f^ 

X7-<J>%$L Uf-^Bl) , 7?-feX*-fA77h ftftWr* (Xx-;/7*Bl 1, 012#j!) . 

(X [0 10 3] *LT, &lT-7)l>tm2f~-?)\,t$: 

T'y/B3) KJ:0l»«!5«Dtta*n*t, C©KS«ffi Jt«U &F P G Aj8**©+C**HfnoH»***r 

@k 1 1 1 a, w*tMtiflre*MPu 1 1 2 \znhxm zwz&mim^m&m-tbmoT^zfr&fr&w 

■ht*. MPU 2 0(C*^Ttt. PgS&fcblHlBl 1 1*» (7xxy7B 12). IPS, ±j£©SI 1 x-7^ 
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[0 10 4] s§ i x-r/jutts 2 t— 
«■». a»»ta«»««)**tfcFPGAfl!>«a4k 

!fCff&5 (Xf»^B 1 2ON0;p-h*6 
Xf'^B 1 3) . 

[0 10 5] X-fy7B9f::*3UT. B$©fg 

4bfcF PG Afcfc^TffifflWiBaiia^ORrt**^ 

©fU:Dfc*£HJ!§£tt Uf-y^B9 0YES;P- 
h) . ft*S©«ftbfcF PGAfc©? «KM1 

Xf'^B 1 2fc*HT, 9Uf"-7frbf62f~ 7)V 
i©flSIS*«». *T©FPGAfc*l»T«fflW«a» 

(xt5>:/b i 2©yes;w-m > 

ttSSFPGAlCO^T, S2f- ^JHCT»JtSn& 

«ffiswrs»aiii!&*waj*-r* ttf'^Bi 

4) . 

[0106] ±g©«fc 5 \z LTmmm&m&ft&titiz 

t. MPUl 1 2IC*^Ttt, mmf$,i)mi3;t>tXlZ&<0 

&FPGA±© : Htiia-fe;i'©g:3:3£» ttfy^Bi 

5) . SFPGAK^t^fltlia-feJl'©!^ 

1 l 6fc*Mfta*rtt>*. 6FPGAl;ii&Sfc¥f8i&a 

fciMW* (Xf«^B16). 
•C, &FPGAtC*tt5^(8I5gi:;U©8b)tg$te±9 
*©g£75-Ai0ab (Xt?^B 
1 7) , **n«Stt. fflJH:/nif5A»M&**i« 
(I PLjfiS) ffiUtotl (Xf^B 18), muft 

[0 10 7] Z<D£olZ> *»w©H2*««t:*^4 

is#E««ieft#fi!««ia^iBfc«knn fpgah 

2. 114, 1 1 5 t. ?ffft9BIftl 1 7 

x-*«js«»i 1 3i, M«ttaiiaiii 1 1 1. nm 
jshmii 2 its-ta*.. ®w&®£®izmz>2&z 

assffissa-ct s ± 5 1 aftMicwsifrrs z. t 

[0 10 8] *&, X**>^x^le!8l 1 9fc*a 

aaa-fejwea*, ss^w^u^fpgas, * 
ffl»a«iaiaiKtUTffl^<5ci*fets0-e, ^sph 

ae»c ^'j 1 1 6 mmoft 

4 Lfc F P G A left AT^«a0K«t UT© F P G A 



(14) ®RJ¥8-44 5 8 1 

26 

1 1 7 a, ii 7 BzmLT^zmmmmmfe 

LTfct, tt#«ffl^&©«I&A£b<«y-fe>y hKJ 

ic^^Tt). SEsamettfU-r^ c < i PL&a 

[0109] *&, fpgai 1 2mnm±^®tb 
T(D®m£#tz>zt\z£<Q, mftmoj-muim® 

851 17A, 1 1 7B<bKtt»S5S4«©FPGAfc: 

io (c) w,z%mmv>mw 

016, 017 3 *JfiWlr)i>^5 SEfttS 

*i8#€r«affla«as*-r0T»s^ *&»«©« 
tf tff a 5 «k 5 a Ai*fiK*«s nz> t> ©r- 

<fe<E>o 

[ono] ^©01 6 fc*-rfli«jaa8iitt. 

@*&-ea < 7 'J > h Sn- y h ^©a - y Mc i V m& 

an. eEtf«©*tftia^^aMas?tt. iit-^a 

20 -^T*<*ai§IS (FPGA) 6 5- 1~6 5-8T 
fcS^atga*. ST, ^©016K*3^T> 6 2tt^ 
U > MRa= 7 h%<D3--7 k 6 1 ttftfW ©mat® 
88, 6 4tt^ffili«lHlKS, 65-7, 65-8^ 

na-b-ii/r?**. 

[0 111] Z.Z.-V. *a®K6 5-l~6 5-8tt. 

fc«. ^n^75>^«6aA-HC7i7©«/J^5 
^t?*D, :L=yh6 2I*. «fc (0*. 80) ©*« 
50 @!S6 5- 1~6 5-8^ea-50!lAtf7 r, J>h«n.- 
•yK^TtfeO. 7 p n^55>^pIteaA-H^x7Tafe 
-5. 

[0 112] Z\<D&oKMmz±r), *^©m3^ifi 

mizfrfrz &&evmm$mm&m\z%\,*T\t. 
01 6tc^-ri5ic ftf*«p©«a@is»6 iK*(t<5 

AfiiilK 6 5-6 ©na-k* 6 3 T»m%&tz t. 

mmn%immmo)m£tm<Djm\z&r), 0171c 

^■f ± 5 1. ^©Ha-fe^ 6 3 6 5-6 

^il*8(IiiiS6 5 - 7 Sii^>p©«aiHlK 
40 me uz$ibxw>ft$itz>z\t\z£r>> ^S«l0a-it 
-5. 

[0113] r©«t^tc. *%^©S3llifi0ijic*^§ 
&E^«*ie##i»«fflasBic*^Tt>, giafflas? 
R^ffi»aiaa85i:bT©ftsi(ii*s (fpga) 65 

-l~6 5-8*^aA. i9j£©ft2SHfiWtraHfc. 

<t fflii&agBKfctt* a * asa«jss*©esicM t 

T^©«fi£gjfi£x*©IE#affif6£iim-r-£S<fc 3 ic 
5» [0 114] ft*. ±^©*^Jfi0iJ(C*ViTtt, ^{|« 



2? 

mme>5-7, 6 5-8£*ft;t. mm®&6 5-i 

-65-6 lC*tt-5ifea-fe;PT|S|§At^*tfc<i-&lC, 
Z<D?ffimm\M®6 5-7, 6 5-8£ffllr>ft 

o, m®m2$mmtm<oi3m\z£Q. »b*»ib 
a*Tn*««, Jinic^sni*. BAtf&ftfMiiB-e 

5 - 1 ~ 6 5 - 6 lC^ffllia-fe;P (iHMI9«J«S*) 

[0 115] (d) B4*&ft©K9! 
018, 019 tt#SSIH©Sf5 4 £]MC*»ft 8 E&« 

BBflgBfe, H&OSl~*3£JIIU:miC. 09*. 
HSMMWtfrft 5 <fc 5 ftAI«Mt;:88$nft *>©T 

*«. se&, £©01 8izm?mm®m\t. its© 
g3Bftflc**«ffwraKBfcjtu-c. i^ft 

ft<ggt©:i->y h£QttSfttt»18t:J:D*ia£ 
ft, BEg«©¥&<hftftI8a$!taeStt. H^BB-Cft 
< a- y h 7 5 - 1 - 7 5 - 3 Tfcftj&tfSftft. 
[0 116] 3T, HiOBIl 8lC*t>T, 7 2ttS[»© 
3-=.yh7 5-1-7 5-3 <fc9ftft7n:?7$>^>ij 
BftBM£98. 7 lUo=7h75-l, 75-2«fc 
DftftBfM'Oa.^yM*, 7 4lia-5/h (TM1 
SU8B) 7 5-3J:0ft**«:i:n>Mfc 6 5t±*ffl 
0K (FPGA) . 6 3ttB**J»4b&tia-fe;p-c* 
ft. 

[0 117] £15, *«IhI86 52ftZ«ia-t;P6 3fct3 
V»Ttt. ttlK©B3^flfcfctt*t»©fcH«©«tt* 
£©<fc5ft#f$t;:<kD, #5E9!©$&43&lfi 

0 1 8 lC^-fJ:5IC, »fttp®a:z<y hP7 1 Kfcttft 

a- k 7 5 - 6 ©§&a-fe;u 6 3 -c»B**»£fft t. 

»a©»2B*«©«£im«®J5rftCJ:D, 0191- 
jR-riSfc. *©»S-fe*6 3 h 7 5 - 2 

SWOBU ^ffli-y h 7 5 - 3 SftfP+Oa-y h 
»7 1t^»6T»^S**J:tfci0. »S£«IB31* 
4. 

[0 118] H©«k5fc. *»W©JB4^J8«»C*»*S 

aB£ftmm*ffiiftaimc*i>Ttt, naws 
Kffnmamt i/T«or? ^75-1-75- 

3 irjf©®2, «3£ftfl&n«l:. BfiMl 

age t feit 5 $ * ars fttt&s*©**ictt lt*© 

ttfSB* *S*©iE«a«IB * ft £ 3 K g Aft 

KSIflJfcTftJlifc*!), *SB*C*ttl/9?iMt 
/MHb, «itt^ftCtjJfrr#«fWM«**. 
[0119] ft*, ±j*©**Jfi«»rfe^Ttt, 

-«/ h 7 5 - 3 t*ft*. a-yh75-l, 75-2 
KfcttftSa-fe^-efcStf&^bfcSSIC. ^©^H!^ 
nyh7 5-3*ffl«r»ftitCJ:D, B2&«WiRI« 



(15) ftM¥8-44 58 1 

■f . 09Atf&rL- y h 7 5 - 1, 75-2 (C^ilifea-fe 

ttHMftatt&s*) £*ft*.. gijtjifflfcnflt© 

HWTBWHM«»feLfcA=y USHBfiWftClfcfe 
t?£ft. 

[0 12 0] (e) ^5HJSW©ra 
02 0, 02 1 B*9l9!©ff 5ltdMiC»^ftiBfRK 

n&mmmb* »»©»i~»4iai«£H«fc. «*. 

10 (i^#««Sfrft'5<t'5ftAlflfMC»*snftfc©-C 

»ft. sfc. ^©0 2oic^-r*ffljaasfitt, nai£© 
S3, 4*&ffllc»»SBBaa£BlcJtLT, ary 
h*B*tt«iraift<, 8»©B$Msas.fc0ftstt 

SBi/XxAlCiOBj^ft. SE««©mfii:ftft?l 

afflasstt, ««isBw»:i=yh-ettft<. Bf&$aasg 

85-1-85-3 T&ft^atgftft. 
[0 12 1] ST, d©02 OlCfeWt, 8 2ttSS© 
B*8®ag§ 8 5 - 1 -8 5 - 3 <k Oftft^Dif 7 5 >tf 
UtgftH-SfflvXxA. 8 1ttftft«L3&8 5-l, 8 
a? 5-2£Oft«afW0fltlflUHNP. 8 4tt^fltfif?8 

$&as§ (^{i^ajiiaa) 8 5-3^0*5 ^BBBaa 

aa§S. 7 6tt3.= yK 6 5«*8I(5]S& (FPG 
A) . 6 3«IMW«56tb&IMI-feA'Tr**. 

[0 12 2] ft*. 1lMlffl««8 5- 1~8 5-314. 
itCO=» 5*&ftft7nif53>i*>raft/V- 

HDiTTW. Sfc, a->yh7 5, BBI3B6 5& 

iwfea-fe;p6 3tc-pnTtt, aa^©®3x«iS4sij6«3i 

fc*ttftt>©tH#©««*tUTV»ft. C©.k3ft#l 
30 *B«M*Bfc**»Ttt, H2 0fc*T.fc3fc, Bfl! 

+©* a^aagp 8 1 t*itftisa®as8 5 - 2©gi 
a-t;p6 3Ti»*««»t-r*t, w^©^2^](ig«si©» 
#tra#©^ic«fco. 02 uc^-r<k3ic -5-cna 

i:A'6 3MtKnHHHI8 5-2«DDNIU ^fflt* 

$fflai§ 85-3 Srii^tf ©ft^jaaiss 8 1 k£»t 
ii^s-a-ftiticio, isi[*&«iB$-&ft. 

[0 12 3] ^©«k5K, *«W©»5*«WC*i^ft 

SE«««tB(t#«f«fflagBfc*^Ttt, isajaaffi 

R^ : fffi»aS!iafi?i:L,T©fSSJ!iaS8 5-1-85 
40 -3t-tftA.«Il4:K±D, ffilM©m2~S4||ifi«»ji 

^JcML,T^©»^SJgSTC3fe©IE«ftffil6SS3ST?^ 
ft«fc3lca»»«c««j«-rftCtfcir), ^BMicM' 

<SLor>gs*/hm fi«M:f ft z. ttfrzzm& 

[0 12 4] ft*, ±«©*36B«fc*V>TB, ^BB 
S«La3§8 5 - 3 &^ftA. B^Saai§8 5 - l , 8 5 

BBB»1»8 5-3*B^ft^ifcJ:D. BSa>©^2 
50 *B«tB«©*ttC±DI»»SBBS#T^a*t. d 
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nicmtsnr. mxmmmms 5 - 1 ~8 5 - 

©JBl**«tH«K. »»J»«*ftUfc»^lC. d©^ 
Btta*»«ftt>TatfJHm£L&mUNBB*ff 

[0125] (f) M6%mMom 

02 2, 023 li#fg?li©3l 6 ft)MK]0»#« i 

£tl£t>©-e<&S. r®@2 2IC^T1fSi!iaS 
Btt. Ba©gl*;Kfll;:**«ftBftattRlCJtL 
T. HSJaaffittTOFPGA OHMiNft) 3 4tfg 
8c*ftA5nTV>3*£, SBRtailIK2 l*«fctfM8 
fiK««3 0*t§FPGA3 4«lC^^A^tl5ti:t> 

2 , fcg|feagB^»r#R t LT0*#fe JWMK¥R 9 
1 * J:tfS«*7 s -^tt»#a! 3 5 #«8© F P G A 3 

a*. 0*. BiSdMlfcfcttS'bOfcH 

[0 1 2 6] foT, F§«fi&T-*#8BB2 2i«* 
«r-*tt*#R3 5fc»»-fcMMf*R9 1 tic J: 

d. jsiflMwaa**9 3««*ij««n*i:tt»fc. p»s 

mm 2 1 tffiJfcSBB 3 0 t F P G A 3 4 tfflffi* 

fct>*«fc. tB2ft«astt«9 6#«iA3n«. s 
fc, «t?n« 1 $mm&w 9 3 n 2 m&mm 

9 3&m2mm£m$6t-?mm(Bzntetitit> 

©a«*R9 2£-eft;LT*?). RftlC, IS 2 Bifida 
8B9 6tta«^R9 7 S-t&jLTVi*. dftKiD. 

jb 1 *«$satgfi 9 3 tn 2 BBU&aikR 9 6 1 ©rsjt 

BHKRRRttWTfcfctX* J: 5 left? TV»*. 
[0 12 7] ?S2B«&agB9 6©»£-feJV 

^B#R 9 1 tt. ffii£©S& 1 Mlllfcfett *X*ir >^ 
x»^H»5 7fcH«0«i«!rr**«)"C*D. 
^tB@?S2 ia»&©»SRttiB^itT©|8ttS&Sr»* 

f p g a 3 4 K«it«mc!)5^ngK]0>»«M»jv 

*BtrM«W* , b«!>T**. 
[0 12 8] l«$R9 2tt. ±>£©*D<. SI 

ifffijaase9 3©n*RffiiHiiS2 i»&<DPimMm 

Bt-*I|-*¥R3 5K*V>T*fflanfc?l*|]*5 s -*' 
9 5 £RB*R 9 7 )5>&g»rs *>©"?*<&. ±M©« 
jfclCfcO. *Sra©»6«IRfclSV»Ttt, <&*$S2B 

w&mmm 96©fpga34 ona-fe^ 3 6 ict 

£. a«#R9 7*fflV»*CtfcJ:0, Gt£^»r»*« 
^ 9 4 £S3 1 BiSMaSB 9 3 ©B§-fe)H^8r3MS 9 1 



(16) #M¥8-4 4 5 8 1 

30 

\zmmz&*)mt%. pf««T-*tUf#R3 5»c* 

v»TM*-fe;HWff*R9 l^&oMKttXRzmMAT 
-^ffij$«*2 2*»e©5 i -3'CS^fcH«^x-^ 
£StfiT££. affi*R9 2««V>*iltfcJ:0. CO 

wjdst-* 9 5 2 mmm 9 6 ©wsusbb 
ics 1 mmm\z*mz>*atmM\zW}ft?z. 

[0 12 9] IPS, 02 3K*Ti5fc, ft-SFPGA 
3 4®R«H*^3 6fcTIB»*«»4l,T'b. S&lBffiffl 

10 ase 9 3 & « 2 it ajaa^B 9 6 1 oivmi 0 

*%^©s 6 niggle* tts a s«««i6##*sffla 
3iSlcJ:n«. »BflfcT-*«8«*2 2, Bftui* 
9HfR9 l*<fcim«^x-^Stff^R3 5*5. ®So 
F PGA 3 4 (3g2fif$8SaagB9 6) tCftUT^aiC 

■taAenTv>5ctc«fct), 8B©«x^-xfl;ic<k 
a? ox. «ttoi**t>«±i-«. 

[0 1 3 01 ft*. **JWlC*WTtt, S2lfSMa 

^S96©fpga34 ic^RRa-fe^ (^BaiaBfiS 

SB) 3 7**ftA, WJfi©Sl*BWtl^«»c, Eg 
#?S£Lfc«Slc, C©^BHa-fe^£ffl^TSKK* 
*»«4U&FPGASH«dcbT^S*t. CltllCfBJgS 

nr. WAtf^BtsasaaatuTro^tiFPGAe^ 

ftATft*SlBffl®a^B£-€-ft^. FPGA34IC 

GABJBfriSCfcCJzD, Wa©B2*ifiWtl^tt©* 

[0 13 1] (g) S7*J|«s|OiK^ 
02 4, 02 5 ©S 7 Mifltc4>» « g 

Btg#tBa«iaeB&^r0-ca&s*t, **»0!i©B 

fflMaSBfe, WAtf^^BSISffft5AlBMtC«« 

sn* -bo***. **jfiBic*»*»5Basaas 

■O. »ao»l*lfcBK39>*>*1ll«ffl«BBKifcU 

t. giaiaiaiiBtUTCFPGA oMiian) 3 4^s 
R*ftA6nTt»*«*, mmm2 i%&zfmm 

Mi3 0^§FPGA3 4«lC-?-ft^5n5tt i b 
40 fc. x-^ffi^RtbT©^Bfigx-^«JtBB2 
2, B§BaBB^»f^RtUT©»S-feJl'B»f#R9 
1 *<fctff?«*x-*fl-*¥R3 5^ttS©FPGA3 
4fc#LT*afc-tftA6nTV»*A39»*ft*. ft*. 

■t. m lJOM!K*W-*'bO tra«F^©t>©tt. H« 

[0 13 2] «£oT. *^JgWlC*^TfeW^©S6H 
JgpJtl^SlC. KS^ffl[l!S2 1i:SB^fflB3 0i:F 
PGA3 4tOffl*^t)-tt«lC. S2«SfflaSBlO 
0*»B^$n^i:tfctC. HB^r-^«^«2 2t 

50 sBfiST-^tf»¥R3 5 tmm-t)vm^m9 1 tic 
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<£D. 8lf»«ffl&gg93#*j£S*l.5. ft*. S61 

aa&ssss 9 3 t&sg 2 itajaase i o o twus 
^Si o nc«fcofflsicaffiSff:43ct*t-et«>«k5 

K&oTH*. &SfS21i?a$!ia8®l 0 011 & 
P G A 9 9 SaBTS&ao^F PGA 
*g»IU 0 2£*ft;lTV>£. 

[0133] ssic, **»«itii^s«a«iagfi 

P G A 3 4 T©*«©fl4*fcfflllJ*7 ! -i'tf**ft 3 
5l£<fcfl£ffi$n/iB*j£x-?l;:j£CT. FPGA3 10 

m*>. f§FP ga 9 9 a. &ss 2 aaoatt* i o o 

0 F P G A 3 4 fc£fi l/Tffl V>S C ttfiHtZ^m&m 
■k^9 8£*ft;LT*D. &H2«ffijaaggl 0 0© 
FPGA3 4©©S^4«ffc«. £©^«FPGA9 9 
£. fta*&?flFPGA*tt«ttl 0 2tCSjtol/T£ 

a. 

[o i a 4] KS2aa&aggi o oic*v>t. 

1 0 4tt*B**8«»£U&lia-fe/I'. 1 0 5ttK»CB 20 

a?*^*UT^ffl^wtfto&2t3©a&a-fe;^ 103 

«£til©^*»4lC^bTSIB*tffftfcnfcft-eii^^ 
©MftJWVfts. ±a©#MW:J:»). #IS9i©Sg7 
**flK**«aa*aatt#*flMMraifta©Me 
£. H2 4RrJtH2 5t«V»T. OTfcKWT*. 
[0 13 5] IP*.. H2 4fc«1"±5K. EUttCI**tf 
»4bTffiffl^Cftofc2^©»a-fe;H 0 5tNUr> 
T. «IBJWfctonT»fiE»fl"F©»a'fcA'»l 0 3 
K. mfflMW»»£f*fc, IMMMBBK2 1 fcTCtl 

83 5IC*^T«. FPGA3 4(tT3t5a©ffiffl^Pl 

©na-fe;n o 4#<fts-fe;i'iMff¥et9 1 tc«fci3#«$ 
n& 1 1 . is i aasaaga 9 3 © w»fi&T-* w-a* 

S3 5Ttt. FPGA3 4©rt$© : JMllia-feJI/£ffl^ 

T»jpwic«t«*iBiWf ft*ft<^ tw»fr 

[0 13 6] cnt#U H2 5fcjR*J:3fc, ^HSF 
PGA 9 9*^1tFPGA^gMISl 0 2 CjlflJUT* 
6. S«?^x-^lt^a3 5Ttt. MSffiSx-^&ft 
ttW 2 2 fc*tt*5 s -*fttfl»*fc;i'IMIf¥R 9 1 * S 40 
©IMMS*K*^»T. a»*nfcFPGA3 4A©* 

«na-fe^3 4 b &m LfcwaiSx-^stii-rs. 

[0 13 7] HWrtx-^MWRS 5KTj||flSnfc 

sflWcx-**, aa^Bti o i &fri,TWSj£«*3 

O^^jift-T-SJltlCJcO. fS*i£t81S3 0JC*V>T 
tt. Bg£«IBT?#S. !1©J:9& #569I©Sg7*i6 

w»c**^as«s«ii8#frffipa«iasfi»c«fctifi, a 
»jSx-*«8«*2 2, ®%-tmm*w>9 i*«ttf 
mmtfLT-tttn^m 5*^ «&©FPGA3 4i;:*t 

bT*afc*fc*&ft. ^aaatA-9 8 50 
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m-r*cta»T?**©T, W5£©S6*nwfcT#eti 
*«jft««**s«>. ^-©FPGA©aatc*f-ra#glc 

frfci BEiMMWB*JIWMlCI«l±att* 

[0 13 8] ft*. ***«fcfcHTtt, ^{IFPGA 
9 9 KTMKItA' (^#Sfea«^S^) 9 8 £*ft 
A. ftr><&©S§l*i&0l<!:^«lC. *«#t*£Lfcttft 

GA*B*fi6l/"a»6*». £ ttlcfgfc 2 tvf. 
«§&a$aa8B£LT©^fltFPGA£-£ft;i. FPGA 
3 4 C*tt«»«**T*iF#«£Ufc«*fc, £©? 
• FPGAftffl^SHtCiO. ffii£©lf£25SJ6ai:E 
«©*S»C<fc 0»^S«IB^-a-5 C t t>T?f?5. 
[0 13 9] (h) fg8g}&a©IB9i 
02 6, 02 7 tt*^W©^ 8ldiH IT»]0»« SE«« 

fflffla^gii. wjE©®i*jfi«icA»*».5ifaffla*a 

KJtl/T, IU«1B (FPGA) ±ic»aMagsti/T 

a-t;u (^aaiaajsaas) tux. 3s*aa©f8±t 
fciiat^a-^BWoaatya-jucfijtsaa-t 
**av»* c t^-rts^sfts. 
[o i 4 o] am. ;&aiac*fr«iimflajt*f2. 

02 6, 2 7 3 C. MAMM)M©ft«f!tt*f 

aaaicaai^&j: £#•*?**«>©•?* o, n©@2 

6, 2 7fc*t>T. 1 3 OttftaUK (FPGA) "C* 

o . c: ©nasss 1 3 o «najaia8K t ut© 2 o©is 

ItJ?a-)H 3 3, 1 3 4£-€-ftATV>-&. ^^7, 
HM^a-JH 3 3ttA-FxVX£ 1 3 1 S^fflf 

5&*©a- x^a > k n-7 1 bxa^sn, 
ar -a 7 n <y tr-xw xi/ n y v a-? t bxm^,sn 

ft*. 1 3 5 ttaa^^a-^l 3 3C*«t* 

na-fe;vwsgE^r?.iia/txT*s. 

[0 14 1] 7Uy M—fA 1 3 2ttV7 

h x 7 *«■ jfaitax-r §^(cfc*it«ffli-5 fe©t?ab 
o. a«affla«cBaffl«a*«fiv>-^, a-h^x 

^ 1 3 ltttt«l*iBIW*fcJ6©y7 N7x7RO!Sa 

a»3S©x-^s«jtbT*i5. ffifflaa*»ssvi. $ 
&. 026 (c^f*aiHi8S 1 3 o -ett. -e©tp©-r^T 
©na-fe;wtffifflStiTv»-5fc». TioHtMiti 
«*r, ttSti©affl'p(c§ia : Ev ! a-;n 3 3tc*v» 

)vi 3 4©aa-tJi'* : Miaa"fe;i'tbTtta'r*j:5 

[0 14 2] mil 7Pytr-xw , X73>hO-7 

1 3 4©na-fe;i'* : paiia-fe^tbTffl^5ci:<k 

0. Jl©7D-yi;-xW > X^3>KD-7l 34#ffiffl 

^BitgtftoTt), tta«a«ttt^ft«. *is±©affl 
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fcW#»*»*&V»£»T*«. fc*. 02 6, 2 
V>T. »#*fflli»2 1, Wilfc7*--*flM$»l*2 2& 

r;sffl^x-^if»^s 3 5 \*®&<»% 1 

*"b©fcH«©««ft#b-n»*. &g©?g£b 
[0 14 3] r ©£ 5 0. #58D!©SS8£iS 

*.«. H2 6ic«(t«Ht»ttaiiaK2 ifc*^T. »a 

*5>a-;H 3 3 ©g&a-feJl/ 3 6 \Zl$&ifi%tiiV1tZt 

SB»*e5>a-jn 3 3ona-t;nfeiHWia-feA't 

LTflj^-ffc. Ha^Vi-JH 3 4©Hlt;H3 6 

ft^ wna-fejpt t xffl vi&wnrtT*-^ 

[0 14 4] CftC J: D. 02 7IC^-Ti5lC, m% 
$?a-;H 3 3HW«lrtSnTI»»St[B-r*tt«»-C 
#•5. Ha/^X 1 3 5tt. »lt-^a-;H 3 4 

©*a-fe;n 3 6*tggR$nTn*. ;:©j:5fc, *a 
sn©sg 8 ximk*«>« s BWHiiBft ** ffifflagg 

fc«fen«. Ha*5?a-^1 3 3. 13 4 

s*rn>*#&, ^fii&a-fejvtbT. ssetg©?!!* 

b fclSa^ v a-JtiXMOiK 5>a -JHCiS I*«ft9 

[0145] (i) mmmmom 

02 8~03 0l&ft9!®ft9?HlttlaM>«Sa*tt 

«8ig##ifaiaiasff**-r0T»?.*t, *i?js^©fis 
fgj&agstt. 8aa?©^2siiiwt*^5«afflasE 
fcttUT. nat^a-^ (^afflaa) 
6nrt»6«*, ^fsaa^xa-^ HHmawe 
ao c **©»«tya-.fr©'5fc©*jfc©ttR5> 
a -ji/ 1 n-© wniiMi&eT«fltft it* < a 

[0 14 6] BP'S, H2 8fc*V»T. 141ttft«[5|» 
(FPGA) T*D. C©**0*14 ltt. a»©S 

tMtirttkiHi-feJi'i 4 9*>6**anT^*t>©T?* 

0, A'X 1 4 2ft^UTfflSlrg^nfc«»©3ia ; E 
3>a-/H 4 3~1 4 7ft-£fcA5£:£fcK:. AX 1 4 

2 cfHt s nx* s -nHMffl-tM: * o «me s nfc* 
naia^a-^ 1 4 8 

[0 14 7] St. #FPGA»«*©»a-fe;t'J&>S#l 
JftSftT^Sfe©*?, iItJ'a-JH4 3B7'fJn 
:/n*ytfibT«OT*.fc5fcllMES*m»*. Rft 

ir, i&a ; Evi-;n4 4tt^'fvi5j?stUT. i&at 

i>a-^ 1 4 5-1 4 7 tt9fiMflli»&£ bT88fET5 
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«. ^»lfllftlfll|iBtLT*l8r5«J:3»C«l)«SnT 
lr><5. &ffi®ttl 4 1©>t>-pli afiiHWslJ&Kfc]*;* 

nfcS#©M£*»Kir»fc». »a-fe;v©*»ic±*w* 

**g t> b A t > ©«S AMflBB £ ttfc l&a* 

[o 1 4 8] ft*. ^©*«(hiki 4 1 lea. na*-^ 

a-;H 4 3 ~ 1 4 8 ©*SStttiiT*BSI*tll@?& 1 
5 2. »»«*S?a-*K:*W*liai3»«lJ«x-i't 

fiwtssajfc^-^fflwwii 5 4sc«iaiHiK«iis 

fcnatya-^cpwwBfc^siiat^tiWRr 

3 icT^msnfcff^x-^tcs^v^Tsw^ftff* 

0*ft#H&bT^S. 
[0149] ±»©*M»cfcD. #3B9i©Jf!93£86Hi;: 

8 tc*itsa«ttW[ii!StLT«i^$n&iiati;a- 

;H 4 7©Ha-b)H 5 1 fcfc^TBSA*383-Lfc»& 
a? K*^Ttt, 02 9K^T<t5lC. SMfSflSPSgtbT 

««T*J:5fc?»*ij*;5ttftaa*ya-;i'i 4 8 
ft. nxi 4 2\z&mtzzt\z&Ki, ms«w®%i 

4 7 ©Bgft&IB-fS Z. £«f?fr<5. 

[0 15 0]**. WSOJteb&Mreya-JH 4 
7tt. ^WKKSJa-^fcLT. *B©PW»3=fc* 

ft^T, ffimMwniKtbTt5seT5<k5ics«^b, 
fra-rt. fib. w»*t«4bfcsia-fe;n 5 la^ffl 
Wi^-^tuj^ai 5 3*t, d©ife 

a-fejH 5 1 ftK5V^TS«iJSx-^ftttgt-r*c:t(r«fc 

JO 0 , aitya-Jl/ 1 4 7 ftS*^bT* < . 

[0 15 1] Sfc. «^IA«02 8lC*5lt^^"fVlsIKi: 

bTWfSsn&natv'a-^i 4 4©aa-t;n 5 0 

fc*V»T»*«»»ft Lfc«^C*V>Ttt, ttS©« 2 * 
JSeHtRSSlcbT. 03 0lc^-Tj:5»c, ^HlfeaiiK 
tl/TCtMJ'a-JH 4 8ft*-fT08£bTt8f£ 
■T*J:5KHII*U B^ftttlB^-li-^. BPS, Ha-fc 
;H 5 0©W**4B»t*V»TB. Blt?a-)H 4 
8 tt9ftMfPHK& bT«tBT5 A 3 KIMd *ITV>« 
©T. SM^x-^tf»*a 1 5 3 tCfc^T, 

40 -*mmm 1 5 4CT«j§snr^S7 i -^ic»^ 
(cTifaisnfcRKi^x-^ftffl^T. 0^b*v«#i 

««}(Cfc^T. »a j E5?a-*14 8*3"fV|a»i 

bT«itg-r*j; 5 ics«fS-r5©TS.s. 

[0 15 2] iffflS4Ltaitya-JH 4 

4«. fffiiltva-Jl-tLT. 5*CHI©»S554IC-?- 

fcx-c. a»isnpia»tbT«»r*±5fc?!«i*b. 
»«-r*. fib. w*«*«4bfc»a-tjn 5 o\tmm 
■csa^&ft. wdrtT^^im^ai 5 3««. c©n 

50 S-feJH 5 0 ft»t»TS«|jST-^ftWllt*Ci:K:«fc 



-948- 



(19) 
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&xx^®imm.w.*m Lx^zm®.mtim*& 
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D. Rat^a-JH 4 4£f|#§{£LT:fc<. 



[0 15 3] C<D£5\Z. *m®%9f£Mm\Zfrfr& t&LTfct, ft#RR£lR©«R«A£L<ttU-fcy h 

eERB««##B*»IRRfcJ:*itf, Sltya- »fc*t»T"b. 8SttRg£Rfflf-5 C tU < I PLJ5 

JU4 3-1 4 7 fcttTV>58£, ^BR afcfrftAS©-?. RRCftftMfcCBJFTBS. * 

|tv?a-JH4 8S, ffiS©Slti?a-;H4 3~ fc. R#JS5, 2 2ia*©*»WC<kntf. Ra&Bffl 

MTOi-SCD^onatya-^tH-oiiaHK tfRRRik^RfcUTORRfctfT* calcic. *B 

«*KT»««i/Ta<::tic±o. ^taatyi- ffl#ffi©?«Raffla$fcu<ttR£sg£&©Raiita 
a-;nc»#««»*U&«#. &IBfcg-rai$ffl£®*8 

■r*. »io*aa«w±it»4rt**iit#«T**iiijisi 20 co 1 5 9] ssc, »#«6, 2 3er©*?S9i»;:j: 

*«**. ntf. =r-9m^m, **Ras*»*¥R*j:zfl! 

[0154] a*. c©*&»cfe^Ttt. HtSfigx-^ «jSx-*tt*#a#«. «s©^aMae?(c»LT«ii 

IW#g!l 5 3tt. BB©38£b&Ra^:x-;H 4 fc-£fcA&ttTV><&;i£l;:«fc?K SB©#X^-Xfl:lC 

tZ£3\zmmi3lLX1b^. Sfc. ±k&©#£J6Wc 3 Sic. S«©««*aiHLT»»J*Ct39»"P#* 

*^T«. ^VHRil/TmB-TSRatya-A-l ©tr. Rft©Bfi&fc|B]±T3. 

4 4C*ft5Ha-b;Pt?gS*^4Lfc^C, Ra* [0160] »*®1 2, 2 4-2 8E«©#?g 

vol-)v\ 4 8*m^zctiz£*). m<D%2mmm w©as«a«ii6#**?fMra««ic«tn«, Rasaa 

t^©*ffiic«koif*saiHSiiTv^^. itucfg «t. ?mfta*iR9*&. T-f&m&t. 
*snt\ R*iou*ttff&nR©#i*i:rar. h 20 m®t, ms^mmm^mt. mmtitf-tm* 

Urtf-^wjr^Ri 5 3*t. saat^-;n 4 4rt ^at, f»ajaagfic*^« 

©^ffl»a-fe;psfflnfc. Ratya-jt 1 4 8 *«r $*?$*»«s?!i©»«icMbT^©«ifi£5^$7c3f5 

Lfc^WB^x-^gajL-c, iit^-jn4 4 oiE%r3.mmznmxzz&o\zmmznm&?zz\ 

[0155] ftf* £ £#-e£*;|M#<&£. 

[56S!©3il£] «±»«L&J:3fc, *^M©»*Jl [0 16 1] 3 Sic. U*«l 3E«ffl*fBWfc«fcn 

i, 7-1 iER©gEg&«ffitt3BR*aai&Bicj: «. E*#a**ft*ftctfc±o. ««ax«»i/< 

na, RaaaasBt, ^RRa^a&i:. x-*ft$^ teu-feyHsic^vcfe, gfittBgsRtiJ-rsirtfc 

at. bsrhj^r^ w»*#ftis*fc*, fsm$s < i p Ljaasff&As©-?, «B©»«wbfc»4-e 

aBfifc*tf*aS**J4«lriai*©l»*K:»UT-t© 50 S£. B**14B*©*BWCJ:n 

«*BB*3C*©jE«a«tttSST**J:5fca»W «. ««B±*RtbT©««S*T*CtCJ:D, W 

fcWB*-raj:tfc±D. £BB*k*M;i/-3'3&B& B©f84BHlca^*Ra«fiSg*fc»TSf«*R± 

[0 1 5 6] w#^2, 1 9&m<o*%mz&ft ■ifixgzm&*>$>z. 

tf. Ra«fifc5*BI*#a«*&*., ^BrSnfcPt*8 [0 16 2] S&fc. R*ai 5E«©*fB9ifc«fcn 

»BC»»«WHM»»«Hk^«J|SMaBIM»6 tf. B»#RfcLT©«tt6*T«i:fcK«kO. *BR 

&*. ifttM»©9B£U&RRA9V«. ^RRaMa lfta»(0*SWfSCiW*«O , C, gR©B 

»ti/Tfflv»*ct«fr««©"p. *if»#ic^L-T'& *ttW±fc*#-r*ct«»Tr#*. *fc. mmi 6E 

*v»flr*tttii»uft«»6i»*©«iH*ff«:5!:t39fr «©*»wicj:ntf. tm©iHm*irts*oK Ra 

[0 15 7] ft** 3. 2 0E«©*ftHfi:J:ni& R a»«**RV>TiaRtH«l*1-*Ci:«»T#, SB© 

a*a«*«BR*ft*6nTw*«^. ^dRasaas Gx'<-Mt\z£o>mitwx\tmM:&®zct 

«Sc©Ra®ae?©3%©^©Ra ; Ev'3.-^i: *fc#a. 

n-©RailR*Rfc*»*IRl/T*<;ii:CJ:D, * [0 16 3] SSC. MR*l 7EK©*89ifi:J:n 

BRajaa«K^B«**nfc | b©tH-©RiB*«r tf. ^RRaRR8**^«w»6anrr*i:i:j9»Tr#* 

«Raaa*tmNi9B±LX:««. BiBcs-rawm ©•?, H-©ttajraftoi**ictt'*-«*ftii©i**c 

£Jsfig-?#. RR©ftaRRi^±fc»4-ract*»T# »LTt>. *n«Rtt*R»ua««6aR*ffa5^t 

■6«£*»*6. **T€f, aaRB«R*RR»fclSl±S**Ct]j«T* 

[0 15 8] aeic. Ujfc5i4, 2 lE«©*%HJtc<fc S„ Sfc, RjRai 8E«©*5MBfc:J:ntf, Raj&a 
ntf. Eft^R^-e^A. ^©§64bfcRaffla9!tC 50 *#«*ft-t&*6nT^*«^. ^RRafflfiElgjgtL 
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»»©«tEfc*ttSgS©Sffl±©«$BIffilCg:*V>fc 
gftfti B4HMMBeS8l-r ft C 1 1PV t -5. 
[0B©flP*fcK9i] 

[01] (a), (b) ti*l<9ft9!®l(97Dy?H 
Tabs. 

[02] (a) , (b) ttSS2 0«W©H«yp^jrH 
Tab -5. 

[03] a|B9B9l«Dfll 1 mmtC4»]B»«. fmWBftfrfc 

[04] *f8w©m^flca^3is#ra«titt€r 

[05] (a) , (b) B^fiOftlldlffOAfK 

[06] *%^©mi*JS0ii©si^*ie^-rs*:»©7 

[07] *X9J®jM£JMfi:#*«. ^'Jlcfctts 

[08] B««r-^tt»^B:fc*^TfftH$nfcff« 
j£x-*£^-r0Ti&-5. 

[09] *56M©«2SH6WlC*^*aE«a«ll#t 
[010] (a), (b) ttttHTO/^TOttttfc* 

5aa-t^©si-&swi-0T»s. 

[011] Rt*«*^©ffifflWI6/5FnII6«ffiK*5S& 

a-fe;i'©ffl-&©-«s*-r0T?»5. 

[012] M P U«LfcI 1 f 2 f- 
[013] f»*aiBI^©ftfflBlgg/^Blffi!KS8lc*Sil 

a-fe;p©ii^©-«*^-r0Tf»5. 

[014] Nfe#J|£l,&FPGAC:3fr»T. §»©<£ 

[015] *»8©82*»«©»fP*RW-r*&©© 
[016] *56M©*3*j8«C*»*»saB««*S6# 

* if Sffla^e© sa&^-r y n * * are* a . 
[017] *58^©«3H!gwfc*^5e5iEa«ie# 

[018] *56W©^4*JS«HC^5gB«««ffi# 
[019] **9!©ft4m!C**«iBfltt«IBtt 

*« v v 0-?<&*. 

[02 0] *»«(DS5«MIC»»«iBinHltt# 
*« «6aSll©B«**-r 7n y * 0T* «. 
[02 1] *M!®ff5ldMlC]g^<&iBIMMMM 



(20) #0B¥8-445 8 1 

[02 2] *3M!®*6JHIflK**saBCfmftff 

[023] *f6M©»6*jfi«fc**>saE«a«ffift 
[024] *9Hio«7Sdifliz»»«iBin[mRtt 
[025] *ftn®«7**fl£**>«aBfHi[me# 

[02 6] *»W©fB8SU6Wtc^*>*iE*aillB# 
[02 7] *3N^8ftIMlC**«aB«m^ 

[028] 9 sdK«riz»»«iBfnkme^ 

[02 9] *fBM©»9*JtWK:*^5aB«a«tEf* 
[03 0] *5598©»9*««fJC*^.5aE«fi*ffi# 

[031] ae4mMHt#mHuomc3t7D9 

1 i&a&agB 
ia na««s^ 

2 ^ti^ajaasB 

3 x-^^^S 

4 SgSfttB^g 

5 mm^rn 

6 tf^aass 

7 ?fltHaSlfi£g$ 

30 7 a nmmmt 

7B ?«ifta£j£g3iS 

8 m^T-mmm 

9 BSfcffl^K 

1 0 ra«&K*ttDr?lt 

1 1 WSjSx-*ft**a 

12 sau^a 

1 3 f&a$aa$ 

14 mm&mmm 

20 7-firn^nt9* OfJIt&IMF? gk, ttCSik 

2 1 sm&taiiiB onmiu^H) 

2 2 B#t&x-*fiS88M» (S**5 ! -*«»¥«) 
2 3 7^7* 

2 4 3V>FfMMt 
2 5 ^^U 

2 5a &mt)Vr-7fr 

2 6 DSP8S<i:l/T©FPGA 

2 7 DMA3>ha-7ttT©FPGA 

2 8 rS'-fViLTWFPGA 

50 2 9 7979* 
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30 mmm 

32 m,m±^m 

33 mm® 

34, 34A FPGA 

3 4B ?mm-t)v 
35 mmi$.T-*m¥® 
3 6 mwmgmotkmw 

3 7 ; HHia!-b^ 

3 8 SlS-fe^ 

4 0 r-^ei/u 

4 1 ^BfAX 

4 2 U -fey FAX 

4 3 DV/RVAX 

5 2 Hfll^fTSS 

5 7 X** y ?|§l» (KSMKiltm^S) 

5 8 y'J7JWtU 

59 mmmm® 

6 1 D^Rnim 

6 2 h 

6 3 ws*^4Lfciia-fe;p 

6 4 TWMIIM 

6 5- 1-6 5-8 gflUUtt 

71 hm 

72 imwitt 

7 4 ^ffl|a-.yMf 
75-1-75-3 aryh 

8 1 tffgJ&SggP 

8 2 *$8$aa->xxA 
8 4 ^fifitsgiaggs* 

8 5-i~8 5-3 tmaas 
91 m-tmm^wt. 

9 2, 9 7 ffi^S 

93 mmmmmm 

9 4 MtanMfiftftre 
9 5 B^iSx-^ 

9 6 %2%mm&w. 



(21) #BB¥8-44 5 8 1 

9 8 ^mm±)i 

9 9 ^fflFPGA 

100 m®mmm 

101 aa^s 

10 2 ^ttFPGAUgffiig 

103 wmtnm 

104 fes^t&iig-fe^ 

105 m^tittiifr&m-tfr 

1 1 1 mtttweiK (mmm) 

10 112, 114, 115, 117A, 117B FPG 

a mmsmm 

1 1 3 nm&T-tmm mm&T-fim* 

8) 

1 1 6 ^tu 

116A W&t)Vr-7)], 

118 DPR 

119 X*'V>3 1 x-y£[5|g& 

120 -O^-^x^fX&iKgB 

1 2 1 mmm® mms&w 
20 122 nmmnm 

123 DV/RVAX'T>*-:7x'fX 

130 ^shuk 

13 1 A-Fx-fX* 
132 7Dytr-x^X^ 

1 3 3, 1 34 ftWE^n.-fr 

135 »a/tx 

136 na-fejp 

14 1 ftfflaift 
142 AX 

30 14 3-148 mm^j^.-^ 
149 jsa-t;!' 

150, 151 mm%±vrcmwt)i' 

152 MmfttBlBlBft 

153 mj&T-9tmm 

154 S«/«7*-*#8»i 



[07] 

25A 







mm 




1 


(f,t> 


type 1 




2 


(f »2) 


type 3 




3 
i 


(1,3) 


type 2 
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N 


(X,Y> 
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(22) 



ftBB¥8-44 5 8 1 



(a) 



<b> 



[01] 

$ 1 1 1 




If 



4> 



1A 



(0) 



(b) 



[02] 





[05] 

(a) 



^/34 





,34 



[08] 



SWtriU2(rt?-V2),S^toV-- 
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8-44 5 8 1 



[03] 

i tm\ id* trc.a* fcwtfifcWtt Aim 

7@ 



3 



1^ «* 



< 

ID 

w 
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to 
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0) 
CM 




(a) 



(b) 




II 1] 



[01 3] 



IOO00F 




MPU DMA OS f*OTB» WftSaSK- 

FPGA KtTtf) FPGA FPGA FPGA 
112 FPGA H7A H7B 

114 



lOOOOr 




7ftt& OSPSJSDMAtt fi«3S»f«tt«@» 

FPGA tlTA FPGA FPGA FPGA 
FPGA 
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#BB¥8-4 4 5 8 1 



3CK 



1 



2 i 



006^ 



20 

T-f7D7T3t-/^ 



"132 



33 



»1 



ft. 
*• 



52 



Ma go-/ 9 



57 



ISM 



r-7> 



22 
59 



25 



•25A 



3Ch 



58}_ 
-*M*2D^ 



5 Z 



34 

_L 



□ □□□□□ 

□ a □ o □ a 

□ □ □ □ □ o 

□ □□□□□ 

□ o □ a o □ 

□ □ □ o o □ 
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FPGA 



52 
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a □ □ □ □ □ 

□ n □ □ □ o 

□ □ □ a o □ 

□ □ a o o □ 
en □ a o n □ 

□ a o n □ □ 
□□□□□□ 

FPGA 
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-44581 



[06] 



ATj A2j| A3i 

(*»»-»o GH^D <3sO£) 

A 5 ^t^J^^JtZI 

A6 H ■)< tett'/ra,- afritl 
A7 

NO 





_ YES 

FPGA fl»*tHf-7ll/ttJ 



TlWWfcttatiusa* 



A13 



A14 

i 



NO 



YES 











-A16 




A17 


FPGAt'/tM-TS 


A18 


■Mais*} 


A 19 




^A20 




( J^-LHSM ) 
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#W¥8-44 5 8 1 



[09] 




-956- 



(27) #BB¥8-44 5 8 1 



[012] 



[0163 



MPUtf ft/ft Lfcfci T-iWshJSlhzr-iW, 




8 



□ do no D 

DDOODD 
OOOOOO 

oaa ana 



DDDODD 

aoaaon 

□ DO DO D 
DDOODD 



DDDDDO 

odd oaa 
□□Qoan 
aoaooo 



ODDOOO 
Don ODD 
! I GQOOOn 
DDDDDO 




DDD 

aaooon 

QOOODD 
DDDDDO 



DDDDDO 
DODOOO 
DDD OH D 
DDDDDD 



rO 



[017] 




-957- 



(28) 



4WF8-4 4 5 8 1 



[014] 



112 



112 











DMA 






DSP 5p 


-> 










ft 3(3 ft 

TT 



114 



117A 



7-f 7D 



DMA 




P 



f ft 

151 



114 

j 

115 
117A 



DMAC 



nT7B 



J12 



— t^Ta 1 4 

DMA If 

115 
U 




DSP*? 



117A 

V 



117B 



DMAC 

psp+^'; 



-958- 



(29) 



-44581 



115] 



81 



3? 




) 



r 



t"C7flFPGAUflfrU 

. — r 



B7 



£FPGA OsdfiitllT^ BB 



B9 



FPG A |:gg LT.UgJBT^ N0 

[yes 



*FPGA*<J)0»t«»| BH 



& FPGA WfD^tWt 



NO 



BI4 



I 



ffa^ t 1 BlP 

b<5^t J 



£FPGA Idi??li«it 



B16 




-959- 



(30) 



-44581 



[018] 



119] 





[026] 



[028] 



35 



.21 



ii 2 




131 



fV77 
132 



rriff 



152 




,153 
,154 

141 



150 



151 



-960- 



(31) 



ftM¥8-4458 1 



[02 0] [02 1] 



S-- 



ODD 

ona 

DDD 



ODD 

oon 

ODD 



DDD 
OOD 
DDD 



DDD 




DDI 


DDD 


aaa 




DDD 


DDD 


DDD 




DDD 


DDD 



DDD 
DDD 
ODD 



DDD 
DDD 
000 



ODD 
DDD 
DDD 



3H 



8 




[02 9] 



152 




151 



[03 0] 



152 

Jl 



142 
J 149 




143 



aaaesnaaa 



144 
145 

146 



,147 



.153 
154 

141 



stasia 

150 



-961- 



(32) 



#M¥8-44 5 8 1 



12 2] 



***) oft s j flM awn £ E«fi»ttft5 



T US ' 
in iom 



7 



s 13 —4 

* V s — 




[02 3] 









i 










ft 



DDK 

7 




-962- 



(33) 



-44 5 8 1 



[02 4] 



[02 5] 




CM 

o 



rg 



Bp 

11 



§ 0) 



ODOQ , 



Hi 



ID 2 



! ^ S ! 



•OODD 



[027] 



35 



li 2 



>21 




-963- 



(34) 



13 1] 



Jl 



CZ1C3 □ C=l 



8 8 



1 



czdczj czi a 



CM 

o 

CM 




3i g a 

□ CZ) t=D J-~8 



i 



( 



-964- 



